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Endovascular interventions have become an inte-
gral part of management in patients with peripheral
vascular disease. The enthusiasm for endovascular
therapy is in part driven by its possibly reduced mor-
bidity rates, shorter hospital course, and fewer anes-
thetic risks compared with conventional surgical
procedures. However, as more catheter-based inter-
ventions are performed in patients with arterial
occlusive disease, complications related to these pro-
cedures will undoubtedly rise. Although the poten-
tial complications related to endovascular proce-
dures have been reported in previous studies,1,2 we
report two cases of subclavian artery rupture result-
ing from endovascular interventions and discuss the
management in these cases. 
CASE REPORTS
Case 1. A 74-year-old woman presented with a 3-
month history of fever with bilateral groin erythema and
tenderness. Her past surgical history was significant for an
aortobifemoral bypass grafting 10 years ago for aortoiliac
occlusive disease. With persistent leukocytosis and a com-
puted tomography (CT) showing a perigraft fluid collec-
tion surrounding the aortic graft, a diagnosis of aortic
graft infection was made. A staged operation was planned
that included an initial bilateral axillopopliteal bypass graft
procedure followed by the removal of the aortic graft. 
A preoperative examination revealed a decreased blood
pressure in the left arm (left arm, 80/40 mm Hg; right arm,
138/54 mm Hg); an intraoperative angiogram was planned
to evaluate the inflow status of the left subclavian artery at
the time of the bilateral axillopopliteal bypass graft opera-
tion. Intraoperatively, a retrograde axillary arteriogram was
performed that demonstrated a left proximal subclavian
artery stenosis (Fig 1). The diameter of the subclavian
artery was determined according to the intraoperative arte-
riogram, which was 7 mm proximal and distal to the steno-
sis. The stenosis in the subclavian artery was 3 mm in diam-
eter. Primary stenting with a Palmaz stent (P298; Johnson
and Johnson, New Brunswick, NJ), mounted on a 5-mm
angioplasty balloon (Meadox/Boston Scientific Vascular,
Oakland, NJ), was performed. A completion angiogram
demonstrated subclavian artery rupture as shown by con-
trast extravasation (Fig 2). An angioplasty balloon 5 mm in
diameter (Meadox) was reinflated over the ruptured site for
20 minutes at 3 atm, which sealed the subclavian artery dis-
ruption (Fig 3). Bilateral axillopopliteal bypass graft was
then performed followed by the removal of the infected
graft 3 days later. The culture result of the infected aortic
graft was positive for Staphylococcus aureus. The patient had
an uneventful postoperative recovery course and was dis-
charged 6 days later. Follow-up CT of the chest 6 months
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and 1 year later revealed no evidence of subclavian artery
pseudoaneurysm or leakage. Her axillopopliteal grafts
remained patent and free of infection 1 year later.
Additional follow-up CT of the chest is planned every 6
months for the next 3 years. 
Case 2. A 68-year-old man was admitted to the hospi-
tal with complaints of substernal chest pain and hoarseness
for the past 1 month. His past medical history was significant
for end-stage renal disease for which he received hemodialy-
sis through a right forearm arteriovenous graft (AVG) three
times per week. Four months earlier, he experienced a left-
sided chest pain along with inadequate dialysis sessions due
to increased flow resistance in the AVG. A cardiac catheteri-
zation was performed at that time along with a subclavian
arteriogram to assess the inflow status of the AVG, which
revealed a 60% right coronary artery (RCA) stenosis and a
90% right proximal subclavian artery stenosis. After a coro-
nary angioplasty and a primary stenting with a Palmaz stent
(P298) in the right proximal subclavian artery to improve
the inflow to the AVG, his chest pain resolved, and the dial-
ysis session was similarly improved. 
After his hospital admission, a repeat cardiac catheteri-
zation and subclavian arteriogram were performed that
revealed a recurrent RCA stenosis and a large subclavian
artery pseudoaneurysm (Fig 4). Operative repair was
planned to include a coronary artery bypass graft of the
RCA and repair of the subclavian artery pseudoaneurysm.
After the coronary artery bypass graft through a median
sternotomy, a right supraclavicular incision was made to
gain adequate exposure of the subclavian and carotid arter-
ies. The pseudoaneurysm was opened, and the Palmaz stent
was removed (Fig 5). A bifurcated Dacron graft, 14 × 7
mm, was used as an in-line bypass graft of the innominate,
carotid, and subclavian arteries (Fig 6). His dialysis was
resumed through the right AVG postoperatively. Although
he had an uneventful postoperative recovery with resolution
of his chest pain, his hoarseness never improved. His graft
remained patent in the follow-up visit 8 months later. 
DISCUSSION
General complications associated with endovas-
cular intervention, such as bleeding, hematoma, or
pseudoaneurysm at the punctured arterial site, may
involve the arterial access site. Inadvertent passage of
a guidewire in the subintimal plane can cause arteri-
al dissection, which may lead to thrombotic occlu-
sion. Less frequently, inflation of an angioplasty 
balloon in a plaque-ridden vessel may cause debris
fragmentation, which can lead to distal emboliza-
tion. Perhaps the most feared complication related
to an endovascular intervention is arterial disruption
resulting from either balloon inflation or stent place-
ment, which, if left unrecognized, can potentially
lead to exsanguination and death.
The physicians who performed the procedures in
both patients whose subclavian artery disruption
occurred as a result of endovascular therapies were
experienced endovascular interventionists. The bal-
loons used for the initial stentings in both patients
were purposely undersized, with the intention to
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Fig 1. Intraoperative angiogram showed a proximal steno-
sis in the left subclavian artery.
Fig 2. After the placement of a balloon-expandable stent,
completion angiogram demonstrated contrast extravasa-
tion in the subclavian artery.
further dilate to achieve adequate diameter in the
balloon-expandable Palmaz stents. The disruption
occurred, in part, presumably because of the fragile
integrity of the subclavian artery and the presence of
calcified plaques that might have perforated the sub-
clavian artery during the balloon inflation. 
Prompt recognition of arterial disruption caused
by balloon angioplasty is crucial to avoid further
exsanguination or limb loss. In our first patient, the
subclavian artery disruption was immediately recog-
nized by the contrast extravasation during the com-
pletion angiogram (Fig 1). The angioplasty balloon
was promptly inserted over the guidewire and inflat-
ed over the disrupted arterial site to create a tam-
ponade effect, thus preventing further exsanguina-
tion. This situation underscored the importance of
leaving the guidewire intraluminally until the inter-
vention was satisfactory, as demonstrated by the
completion angiogram. If the guidewire was prema-
turely removed, the reinsertion of a guidewire across
a ruptured artery may further disrupt the vessel. The
ideal time of balloon inflation for an effective tam-
ponade remains unclear. We chose to inflate the
angioplasty balloon for 20 minutes, which was suffi-
cient to seal the disruption in this particular patient.
Hemostasis of the disrupted artery was achieved by
the balloon occlusion, presumably as a result of the
clotting cascade. The patient should receive a full
systemic heparin dose (100 µ/kg) if it was not
already given before balloon tamponade of the rup-
tured artery. Furthermore, the balloon inflation
across the subclavian artery also occluded the verte-
bral artery, which mandated systemic heparinization.
In the event that the balloon inflation fails to seal
the arterial disruption, other treatment options
include placement of a stented graft to exclude the
ruptured artery or direct surgical repair. The endovas-
cular salvage method, with the use of a stented graft,
may have several advantages over direct operative
repair. The less invasive approach not only is associat-
ed with less blood loss and a reduced anesthetic risk,
but also avoids dissection in an acutely traumatized
artery. Furthermore, endovascular repair of a disrupt-
ed subclavian artery with a stented graft avoids the
need for an operation through an extended incision in
the thoracic cavity.3 Marin et al4 noted the technical
feasibility of placing a stented graft in seven patients
with various traumatic arterial injuries, including three
subclavian artery injuries. In their initial report, a
polytetrafluoroethylene graft was sutured onto a
Palmaz balloon-expandable stent, which was deliv-
ered to the injured arterial segment for deployment.
Although all patients with stent graft repair had patent
arteries at a mean follow-up of 6.5 months, the long-
term patency of stent graft remains unclear. 
Subclavian artery disruption may present in a
delayed fashion such as in a pseudoaneurysm, which
may be associated with compressive symptoms. In
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Fig 3. An angioplasty balloon was reinflated for 20 min-
utes, which sealed the arterial disruption.
Fig 4. A large pseudoaneurysm (5 × 6 cm2) was found in
the proximal right subclavian artery 4 months after a bal-
loon-expandable stent placement.
our second patient, a large pseudoaneurysm was dis-
covered 4 months after a balloon-expandable stent
placement in the stenotic subclavian artery. His pre-
senting symptom of hoarseness was presumably due
to the compression of the recurrent laryngeal nerve
by the enlarging pseudoaneurysm. As the pseudo-
aneurysm continues to enlarge, neurologic symp-
toms relating to the brachial plexus or the sympa-
thetic chain compression have been reported,5 and
they can often be misdiagnosed as a neurogenic
tumor of the posterior mediastinum.
In contrast to our first patient whose acute sub-
clavian artery disruption was discovered by contrast
extravasation, the second patient presented with a
large pseudoaneurysm of the subclavian artery 4
months after a stent placement. Furthermore, his
hoarseness and chest discomfort were likely attrib-
uted to the compressive symptoms of the pseudo-
aneurysm. Although an endovascular approach with
a stent graft device may be effective in excluding the
pseudoaneurysm from the arterial circulation, it is
doubtful that this minimally invasive approach can
successfully resolve the compressive symptoms. Thus,
direct operative repair was a logical treatment of
choice in this patient. The excellent long-term effica-
cy of a subclavian artery bypass graft with a prosthet-
ic graft has been documented previously.6-8 Surgical
exposure of the right proximal subclavian artery
should begin with a median sternotomy. Additional
exposure can be obtained by either a supraclavicular
or infraclavicular incision to gain access to the distal
subclavian artery. A left-sided subclavian artery injury
can be approached through a left posterolateral tho-
racotomy, and additional exposure can be obtained
with a median sternotomy.9,10 In our second patient,
a combined procedure including a coronary artery
bypass graft and subclavian artery pseudoaneurysm
repair was planned. After the completion of the coro-
nary artery bypass graft through a median sternoto-
my, a supraclavicular incision was made to enhance
the exposure. After the vascular control of the
innominate, common carotid, and distal subclavian
arteries, the pseudoaneurysm was opened, which
exposed the underlying Palmaz stent. Although the
Palmaz stent was detached relatively easily from the
intima of our patient, the inflammatory tissue along
with the fragile integrity of the subclavian artery must
be kept in mind because the removal of the stent off
the artery may risk further intimal damage. A bifur-
cated prosthetic graft was used to perform an in-line
bypass graft of the innominate, carotid, and subcla-
vian arteries. In contrast to an in-line subclavian
artery bypass grafting, other surgical options includ-
ed extra-anatomic arterial or primary repair with
either a pseudoaneurysm excision or ligation.7,11
However, the ligation procedure should be avoided
because of reports of continuing aneurysm expansion
with eventual rupture.12 Successful arterial recon-
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Fig 5. Intraoperative view of the pseudoaneurysm with
the stent attached to the intimal surface of the subclavian
artery.
Fig 6. A bifurcated graft was used to reconstruct the
innominate (I), subclavian (S), and carotid (C) arteries.
struction after pseudoaneurysm excision can be
achieved by either primary anastomosis or extra-anas-
tomotic bypass graft such as carotid-subclavian artery
bypass graft. Regardless of the type of bypass graft,
the long-term survival rates of patients after subcla-
vian artery bypass graft are excellent. The 5-year sur-
vival rate is more than 90%, and the 10-year survival
rate is between 60% and 70%.6-8,13-15
CONCLUSION 
Subclavian artery disruption as a result of
endovascular intervention may become more preva-
lent in part because of the increased number of bal-
loon angioplasties or stentings being performed in
this structurally fragile vessel. Completion angiogram
is important to ensure satisfactory results and docu-
ment vascular integrity of the artery after the
endovascular intervention. Evidence of contrast
extravasation can be managed with balloon angio-
plasty for an extended period of time to tamponade
and seal the arterial disruption. Follow-up CT of the
chest should be performed to rule out delayed
pseudoaneurysm formation. If a large or sympto-
matic pseudoaneurysm is discovered because of pre-
vious endovascular intervention, direct operative
repair is the treatment of choice to prevent potential
life-threatening or limb-threatening complications.
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